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I, Jamey Marth, declare and state as follows: 

1 . I, Jamey Marth, Ph. D., am a co-inventor of the subject matter of U.S. Patent 
Application No. 09/856,391, entitled "Use of Core 2 GlcNAc Transferase Inhibitors in Treating 
Inflammation" (hereinafter "the '391 application" or "the application"). 

2. I am a Professor of Cellular and Molecular Medicine at the University of 
California, San Diego, Medical Center, and a Howard Hughes Medical Institute (HHMI) 
Investigator. I have^ years of experience in the areas of t>tolotf^^,pWKAago^o^»lKlnA■/^3^^^^^A 
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3. I have reviewed the Office Action dated November 19, 2004, as well as the 
Advisory Action dated March 22, 2005. The statements set forth hereinbelow are offered to 
address the Examinees remarks in these Actions and to show that the state of the art, pertinent to 
the pending claims of the '391 application, was sufficiently predictable to allow one of skill in 
the art to carry out and use the claimed invention without undue experimentation. 

4. As of the filing date of the application, it was well-known to those skilled in the 
art that gene target elimination in null mice is very predictive of the effects of using inhibitors 
that interact directly with the respective gene product in vivo. Gene ablation had been routinely 
and extensively utilized to evaluate protein fimction in vivo. Further, because small molecule 
inhibition of protein function had been a well-established approach for drug development, the 
phamiaceutical industry had relied on gene ablation studies, including mouse knockouts, to 
provide insight as to usefiil protein targets for therapeutic intervention. A comparison of top- 
selling drugs with data obtained fi-om knockout mice show that there is an excellent correlation 
between phenotypes in null mice and known drug efficacy. {See Zambrowicz et al, Curr, Opin, 
Pharmacol 3:563-570, 2003 (attached hereto, citing pre- filing date references).) 

5. In view of the knowledge in the art summarized above, the skilled artisan reading 
the *391 application would readily accept that inhibition of C2 GlcNAc transferase protein in 
vivo would provide the effect as recited in the present claims, inter alia, inhibition of an 
inflammatory response in a mammal. The studies set forth in the '391 application established, 
inter alia, modification of leukocyte glycoproteins involved in extravasation of inflammatory 
cells by C2 GlcNAc transferase and, in particular , inhibition of such extravasation by inhibiting 
the activity of C2 GlcNAc transferase. Further, these studies identified this enzyme as a 
particularly advantageous target for specifically modulating the inflammatory response without 
affecting immune cell fimction. As shown in the application, using the null mutant mouse 
model, elimination of C2 GlcNAc transferase fimction in vivo results in inhibition of the 
extravasation of neutrophils and other inflammatory cells, while leaving lymphocyte trafficking 
and other immune fimctions relatively intact {see specification at page 18, lines 6-11). 
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6. In light of the '391 application's teachings, those of skill in the art would readily 
accept that inhibitors of C2 GlcNAc transferase inhibitors could be used to achieve reduction of 
an inflammatory response in a mammal. The art of glycosyltransferase inhibitors, including the 
making and testing of such inhibitors, was well-advanced as of the effective filing date of the 
application. Further, glycosyltransferase inhibitors had a history of use in vivo. Thus, the 
knowledge in the art of glycosyltransferase inhibitors, including their use in vitro and in vivo, 
could be readily applied by the skilled artisan to use C2 GlcNAc transferase inhibitors in 
carrying out the method as claimed. 

7. The skilled artisan would not reasonably view Lowe et al (reference AI in 
Applicants' IDS) as indicating unpredictability of in vivo use of C2 GlcNAc transferase 
inhibitors to carry out the claimed method. The language from Lowe et al, cited by the 
Examiner in the Office Action dated 1 1/19/2005, relates to the use of inhibitors of the interaction 
of selectins and their carbohydrate ligands, not inhibitors of glycosyltransferases. This is an 
important distinction in the present case. As of the effective filing date, therapeutic approaches 
based on the direct blocking of receptor-ligand interactions was relatively new, especially with 
respect to the use of smaller inhibitory molecules (as opposed to, eg., antibodies or soluble 
forms of receptors). In contrast, enzymes, including glycosyltransferases, have consistently 
proven to be very successfiil drug targets. In particular, the inhibition of enzyme activity via the 
use of molecules that interact directly with the enzyme protein was a well-established approach 
in the pharmaceutical industry. 

8. With respect to the statement in Lowe et al of a "paucity of information 
concerning the fimctional relevance of selectin-dependent leukocyte recruitment in chronic 
inflammatory conditions," the '391 application provides guidance as to such fimctional relevance. 
The studies set forth in the application demonstrate the fimctional relevance of a particular subset 
of selectin ligands modified by C2 GlcNAc transferase. Using the null mutant mouse model, 
elimination of C2 GlcNAc transferase fimction in vivo results in inhibition of the extravasation of 
neutrophils and other inflammatory cells, while leaving lymphocyte trafficking and other 



MARTH and ELLIES 
Application No.: 09/856,391 
Page 4 



PATENT 



immune functions relatively intact. The skilled artisan reading the *391 appUcation as of the 
filing date would readily accept the results of these studies as showing the functional relevance 
of certain selectin ligands, and of C2 GlcNAc transferase in particular, in inflammatory 
responses. 

9. As to the statements in Lowe et al. regarding half-Ufe and binding affinity, these 
statements are made in the context of the intravascular use of small molecules for direct blocking 
of receptor-ligand interactions. As noted above, this was a relatively new therapeutic approach 
as of the effective filing date of the 391 apphcation. The use of smaller molecules for blocking 
extracellular protein-protein interactions in the intravascular milieu presented new technical 
issues different than those traditionally encountered, and successfully addressed, with the use of 
smaller inhibitors for inhibition of enzymes intracellularly. The skilled artisan would not expect, 
a priori, the stability or localized concentrations of compounds used extracellularly in the 
intravascular space to be representative of the stability or localized concentrations of compounds 
designed and used to act intracellularly. Nor would the skilled artisan expect binding affinities 
or compoimd concentrations necessary to directly block receptor-hgand interactions to be 
representative of affinities or concentrations necessary to inhibit enzymatic activity. Thus, the 
skilled artisan would understand the compoimd pharmacokinetics and pharmacodynamics 
involved with the approach described in Lowe et al to be significantly different than that 
involved with method as presently claimed. 

10. With respect to specificity of inhibitors, the state of the art in making 
glycosyltransferase inhibitors was advanced at the time of the invention. For example, analogs 
of glycosyltransferase substrates were routinely used to design inhibitors having specificity for 
the corresponding glycosyltransferase. Further, the skilled artisan would reasonably expect 
glycosyltransferase inhibitors with demonstrated specificity in vitro to substantially retain such 
specificity in vivo. 
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1 1 . Therefore, those of skill in the art would not reasonably view Lowe et al as 
indicating an "unpredictability of in vivo treatments for inflammation using the instantly claimed 
approach." 

12. The prior use of C2 GlcNAc transferase inhibitors for antiviral or antibacterial 
agents shows that such inhibitors had been used successfully in vivo for other indications. In 
particular, the in vivo use of the C2 GlcNAc glysosyltransferase inhibitors for antiviral or 
antibacterial indications shows that issues relating to in vivo stability, binding affinity, and 
specificity of such inhibitors had been successfiiUy addressed by those skilled in the art before 
the filing date. In light of the '391 application's disclosure and the previous successfiil in vivo 
use of C2 GlcNAc transferase inhibitors, the skilled artisan would readily accept that C2 GlcNAc 
transferase inhibitors would have in vivo efficacy in reducing an inflammatory response. 

13. The attached press release from April 2003 ("Inflazyme enters into Agreement to 
Acquire GlycoDesign," Exhibit B) shows that those skilled in the art recognized that use of 
glycosyltransferase inhibitors in vivo for the treatment of inflammation was not entirely 
unpredictable. It is clear from the press release that GlycoDesign had developed inhibitors of C2 
GlcNAc transferase that were a major part of the value obtained by Inflazyme's purchase of 
GlycoDesign for $12.8 million. The first item identified as a rationale for the purchase is the fact 
that GlycoDesign has developed novel Core 2 inhibitors. Therefore, at least some portion of the 
purchase price of the company can be attributed to the value placed on the C2 GlcNAc 
transferase inhibitors. 

14. I fiirther declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are beUeved to be true; and fiirther that I 
make these statements with the knowledge that willfiil false statements and the like are 
punishable by fine or imprisonment, or both, imder Section 1001 of Title 18 of the United States 
Code, and that such willfiil false statements may jeopardize validity of the application or any 
patent issuing thereon. 
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Predicting drug efficacy: knockouts model pipeline drugs of 
the pharmaceutical industry 

Brian P Zambrowicz, C Alexander Turner and Arthur T Sands 



One of the major challenges for the pharmaceutical industry is to 
develop innovative drugs to new targets from the human 
genome. A systematic approach for target selection could 
significantly increase the rate of successful new drug 
development, thereby enhancing industry productivity. It has 
previously been shown that mouse knockout phenotypes for the 
targets of the 1 00 best-setling pharmaceutical drugs correlate 
well with known drug efficacy. Furthermore, physiological 
validation of novel pipeline targets of the pharmaceutical industry 
has been provided using mouse knockout data. These data 
demonstrate an excellent correlation between knockout 
phenotype and anticipated drug efficacy, establishing an 
important marker for superior new drug targets from the genome. 
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ACAT acyl-CoA cholesterol acyltransferase 
COPD chronic obstructive pulmonary disease 
CTLA4 cytotoxic T lymphocyte antigen 4 



EDG 


endothelial differentiation gene 


EGF 


epidermal growth factor 


Glp-1 


glucagon-like peptide-1 


ig 


immunoglobulin 


KO 


knockout 


NK 


neurokinin 


PKC 


protein kinase C 


TACE 


TNF-a-converting enzyme 


TNF-a 


tumor necrosis factor-a 



VEGF vascular endothelial growth factor 

Introduction 

The commercialization of innovative drugs to new targets 
is critical for both the advancement of human healthcare 
and the economic future of the pharmaceutical industry. 
The worldwide bio-pharmaceutical industry has gained 
approval of two to three new drugs addressing novel 
targets each year over the past 10 years [1*]. This number 
of innovative drugs is dwarfed by the number of 'me too' 
drugs that address targets for which there already exist 



marketed drugs (typically 25-30 per year). There is a 
tendency in the industry to balance novel targets in the 
portfolio with large numbers of programs focused on 
targets for which there are already drugs on the market. 
This is partly because of short term concerns surrounding 
the perceived increased risk of developing drugs to novel 
targets, as these targets have not received the ultimate 
validation of approved and marketed drugs with known 
efficacy in humans. However, if significant progress is to 
be made in treating unmet medical needs and if the 
pharmaceutical industry is to deliver continued economic 
growth, breakthrough drugs to new targets must be sys- 
tematically developed and successfully commercialized. 
Technologies are required which can increase the prob- 
ability that drugs addressing novel targets will produce the 
desired efficacy in the clinic, thus maximizing the number 
of breakthrough therapies available to patients. In this 
review, we examine pipeline drugs (drugs between phase 
II clinical trials and FDA approval) currently in clinical 
trials based on modeling of therapeutic effects using 
mouse gene knockouts (KOs) of the relevant drug targets. 

One of the challenges for the pharmaceutical industry is 
to define a reproducible path of product innovation, 
bolstering clinical pipelines and improving research and 
development productivity. Even when a novel drug is 
developed to a new target, it is unclear if and how the next 
novel drug will be brought forward. Patents expire on a 
predetermined 20-year schedule, and management 
laments the resulting disruption in revenue while dis- 
covery efforts during the preceding two decades struggle 
to produce innovative replacements. Clearly, sustainable 
growth requires that a reproducible process of drug inven- 
tion replaces quixotic hopes of drug discovery. 

With the sequencing of the human genome, there is now 
an unprecedented opportunity to systematically examine 
the targets of all future drugs of the pharmaceutical 
industry. Defining gene function and target validation 
are key steps for moving from a gene sequence to drug 
development, and reliable approaches are required to 
predict the pharmaceutical utility of a target before drug 
development commences. Gene KO technology has pro- 
ven to be an effective method for modeling drug efficacy 
and determining the physiological functions of mamma- 
lian genes. An examination of the targets of the 100 best- 
selling drugs of the pharmaceutical industry revealed 
that, in the vast majority of cases, there is a direct 
correlation between the KO phenotype and the efficacy 
of drugs which modulate that specific target [1*]. These 
data define the qualities of a good drug target, and 
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indicate that a therapeutic effect observed in a KO model 
is an excellent marker for success in the clinic. With this 
in mind, we examined the pipelines of the top 10 phar- 
maceutical companies for drugs addressing novel host 
targets in phase 2 clinical trials and beyond [2*]. Here, 
we discuss the KO phenotypes for those targets and the 
implications for the future success of the corresponding 
pipeline drugs. We focus on novel targets for which there 
have been published mouse KOs. This represents the 
majority of the pipeline targets, although there are a 
handful of additional novel targets for which KOs do 
not exist; such targets cannot be assessed. The KO 
phenotypes of pipeline drug targets are grouped together 
on the basis of their potential therapeutic area of utility, 
and are summarized in Table 1. 

Neurology 

KO mouse studies provide encouraging data for pipeline 
targets in neurology. New targets for obesity are of great 
interest because of the current lack of effective drugs with 
minimal side effects. The cannabinoid CBi receptor is 
the target of antagonists being developed to treat obesity 
and nicotine addiction. CBi receptor KO animals eat less 
than their wild type littermate controls [3], indicating a 
role for these receptors in the regulation of food intake. 
The KO animals also exhibit a decreased ethano! pre- 
ference, a decrease in self-administration of morphine, 
decreased behavioral effects of morphine withdrawal and 
an absence in the rewarding effect of nicotine, suggesting 
that the CBi receptors may be involved in the addictive 
effects of these drugs [4-6], The clear behavioral effects 
of ^knocking out' the CBi receptor support the utility of 
GBi antagonists in the treatment of obesity and smoking 
addiction, as well as in addictive behaviors associated with 
consumption of other substances. 

Another new target for the treatment of obesity is the 
5-hydroxytryptamine SHTac receptor. Agonists at this 
receptor are under development to reduce body weight 
by decreasing food intake. Mice lacking the SHTgc 
receptor exhibit the opposite effect of the agonist drugs; 
that is, they are overweight because of increased food 
intake [7]. A third new target affecting feeding behavior is 
the cholecystokinin-A CCKi receptor. Agonists of this 
target are being developed to treat obesity. Food and 
water intake is normal in freely fed GCKi KO animals, but 
administration of cholecystokinin does not result in a 
decrease of food intake in KO animals as it does in 
wild-type controls [8]. This suggests that the CGKi 
receptor functions to modify short-term feeding behavior, 
but is non-essential for the long-term regulation of body 
weight. It remains to be seen whether chronic treatment 
with drugs that target this receptor will be effective for 
decreasing body weight. 

Neurokinin (NK) receptors are potential new targets for 
the treatment of depression, nausea and pain. KO of the 



NKj receptor results in decreased anxiety-related behav- 
ior in three separate tests of anxiety (elevated plus maze, 
non-specific fear and maternal separation-induced ultra- 
sonic vocalization) [9]. KO of Tacl, the gene that encodes 
substance P and NKA (the ligand for the NKi receptor), 
results in decreases in both depression and anxiety- 
related behavior. Tacl null animals display decreased 
depressive-like behavior, as indicated by reduced immo- 
bility time in two assays for depression, the forced swim 
and tail suspension assays [10]. These animals also show 
decreased levels of anxiety when measured in the ele- 
vated plus maze, non-specific fear and open field assays, 
NKi receptor KO animals also display a decreased 
response in the second phase of the formalin paw test, 
decreased behavioral reaction to visceral pain, decreased 
duration of response to capsaicin injection of the heel and 
reduced response to von Frey hairs after capsaicin injec- 
tion into the hindpaw. These tests support the use of NKi 
receptor antagonists for the treatment of anxiety, depres- 
sion, visceral pain and hyperalgesia. NKj receptor antago- 
nists have failed as analgesics and it has been argued [1 1] 
that the pharmaceutical industry might not have pursued 
the pain indications if the KO data were available earlier 
because it suggests that NKj receptor antagonists would 
not be strong analgesics like morphine. The KO animals 
show no change in pain response in acute tests, such as the 
hot plate, and responses to stressful stimuli, such as 
formalin or capsaicin injection, could be the result of 
an altered emotional rather than pain response. 

Other new targets in the area of pain are the adenosine 
receptors. Adenosine Ai receptor KO results in increased 
sensitivity to pain (hyperalgesia), as observed by a 
decreased latency to respond in the tail flick assay [12]. 
AeA receptor KO mice have a decreased response to acute 
pain in the hot plate and tail flick assays and decreased 
platelet aggregation [13]. KO of the adenosine A3 receptor 
results in mice with decreased heat hyperalgesia after 
carageenan injection into the paw, caused by a reduction 
in the inflammatory response [14]. The KO of these 
potential pain targets correlates well with the anticipated 
efficacy of the corresponding pipeline drugs. Although 
adenosine A} agonists show promise as analgesics, these 
compounds also have significant side effects. These side 
effects might be expected given that the adenosine Aj 
KO animals exhibit increased anxiety, increased aggres- 
siveness, high blood pressure, decreased muscle strength 
and reduction in lifespan [12,15], 

Metabolism 

Mouse KOs have been extremely informative in the area 
of metabolism. Glucagon-like peptide-1 (Glp-1) receptor 
agonists are being developed to treat diabetes, as KO of 
the Glp-1 receptor indicates a role for this pathway in the 
regulation of glucose homeostasis. Glp-1 receptor KO 
animals display decreased glucose clearing after both oral 
and intraperitoneal glucose challenge [16,17], This 
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glucose intolerance is associated with lower levels of 
circulating insulin and is observed in both heterozygotes 
and homozygotes. Glp-1 and glucose-dependent insulin- 
otropic peptide are both substrates of dipeptidyl pep- 
tidase, which cleaves and inactivates the two peptides. 
Dipeptidyl peptidase KO animals have increased levels of 
Glp-1, resulting in increased insulin secretion and glucose 
clearance in response to oral glucose challenge [18*]. 
These data provide strong evidence for the involvement 
of this pathway in maintaining glucose homeostasis in 
the treatment of diabetes. 

Inhibitors of protein kinase C (PKG)-p are being devel- 
oped for the treatment of complications of diabetes, such 
as peripheral neuropathy. It is hypothesized that hyper- 
glycemia leads to PKC activation and subsequent changes 
in pain perception. KO of PKG-p results in mice with 10% 
lower blood glucose levels in the fasted state and after 



intraperitoneal glucose challenge, as well as slightly lower 
plasma insulin levels [19]. Both adipocytes and muscle 
cells from KO animals exhibit increased uptake of 
2-deoxyglucose in the basal state; adipocytes also show 
increased 2-deoxyglucose uptake in response to insulin. 
Although no direct effect on neuronal cell function relat- 
ing to pain was shown, these data demonstrate a role for 
PKG-|3 in glucose homeostasis and a potential use for 
PKC-P inhibitors in the treatment of diabetic complica- 
tions through the regulation of blood glucose levels. 

Cardiology 

Traditionally, KO data have been critical in the under- 
standing of targets in cardiology. Inhibitors of acyl-CoA 
cholesterol acy I transferase (AGAT) are being developed 
for the treatment of atherosclerosis and dyslipidemia. 
AGAT2— /— animals display lower plasma cholesterol 
levels when fed a high-fat diet, reduced cholesterol ester 
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concentrations in plasma lipoproteins regardless of diet, a 
shift toward smaller apolipoprotein-B-containing parti- 
cles, and decreased intestinal absorption of cholesterol 
when fed a high-cholesterol diet [20]. Importantly, a high- 
cholesterol diet does not result in hypercholesterolemia or 
accumulation of cholesterol in the liver of ACAT2 KO 
mice. The utility of this target for the treatment of 
dislipidemia is apparent on the basis of these KO data. 

Thromboxane receptor antagonists are being developed 
to reduce thrombosis by decreasing platelet aggregation. 
KO of the thromboxane prostanoid receptor results in 
prolonged bleeding times, decreased platelet aggregation 
in response to thromboxanes or collagen, resistance to 
thromboembolism, and slight but non-statistically signif- 
icant decreases in cystolic blood pressure [21]. These data 
correlate well with the expected drug efficacy. 

Neutral endopeptidase is a protease responsible for cleav- 
ing and inactivating peptides in the blood that regulate 
blood pressure. Inhibitors of this target are being developed 
to treat hypertension. Animals lacking neutral endopepti- 
dase exhibit a 20% decrease in mean arterial blood pressure 
and increased basal extravasation compared with control 
animals [22]. These data indicate that neutral endopepti- 
dase plays a critical role in regulating blood pressure. 

The aldosterone receptor is another novel target for anti- 
hypertensive drugs. KO of the aldosterone receptor 
results in mice with symptoms of pseudoaldosteronism 
[23]. KO animals die about 10 days after birth from 
dehydration caused by renal sodium and water loss. 
These data clearly demonstrate the role of the miner- 
alcorticoid receptor in regulating sodium reabsorption by 
the kidney and in maintaining salt balance and blood 
pressure [24]. An additional new target for the regulation 
of salt and water balance in the treatment of hypertension 
is the vasopressin V2 receptor. Mutation of this receptor 
further supports its use in hypertension, as newborn 
animals carrying a nonsense mutation have decreased 
basal urine molalities and cannot concentrate urine. 

An example of a new target in ischemic heart disease is 
the Na'^/H+ exchanger NHEl. The KO phenotype for 
this target does not correlate well with the proposed use of 
pipeline drugs targeting this channel. KO animals exhibit 
retarded growth, ataxia and seizures, as well as patholog- 
ical abnormalities in the stomach [25]. 

Immunology 

One novel target for the treatment of inflammatory dis- 
ease is cytotoxic T lymphocyte antigen 4 (CTLA4). Both 
GTLA4 and GD28 bind the ligand GD80 but exert 
opposite effects: GD28 enhances T cell responses, 
whereas they are suppressed by GTLA4. KO of CTLA4 
results in death of the animals at 2-3 weeks of age as a 
result of lymphoproliferative disorder [26], These data 



support the hypothesized role of CTLA4 in suppressing 
the immune response. A fusion protein of GTLA4 and 
immunoglobulin (Ig), GTLA4Ig, is being developed to 
treat inflammation by binding GD80 and preventing its 
pro-inflammatory effects that occur upon interaction 
with CD28. 

Xolair is a monoclonal antibody against IgE being devel- 
oped to treat asthma, IgE receptor null animals display 
decreased responsiveness in mouse models of asthma. In 
the ovalbumin challenge model of asthma, KO animals 
have lower eosinophil numbers and interleukin-4 levels 
in their bronchial lavage fluid [27*]. Gompared with wild- 
type controls, KO animals also have reduced airway 
hyperresponsiveness either when given interleukin-5 anti- 
body before ovalbumin challenge or when ovalbumin- 
challenged animals are given a subsequent higher dose 
together with methacholine. In addition, null mutants are 
resistant to both systemic and cutaneous anaphylaxis [28], 
These results indicate the importance of IgE and its 
receptor in allergy and asthma. 

Phosphodiesterase-4 inhibitors are being developed 
for the treatment of chronic obstructive pulmonary 
disease (GOPD). PDE4 KO results in a 90% decrease 
in lipopolysaccharide-induced tumor necrosis factor-a 
(TNF-a) release by circulating leukocytes and other 
inflammatory cells [29]. Because TNF-ot is thought to play 
a role in a variety of inflammatory processes, such as 
rheumatoid arthritis and septic shock, the data indicate a 
use for this target in the treatment of inflammatory dis- 
eases. Although it may be possible to address the inflam- 
matory component of COPD using PDE4 inhibitors, it is 
important to recognize that using an anti-inflammatory 
mechanism against a complex and longstanding disease 
process such as GOPD is, at best, an indirect strategy of 
intervention that is likely to face serious challenges. 

Inhibitors of TNF-a-converting enzyme (TACE) are 
being developed for the treatment of inflammatory dis- 
eases, such as rheumatoid arthritis. Mutation of TAGE 
results in embryonic lethality, and studies performed 
using cells lacking TAGE indicate that this protease 
cleaves a variety of cell surface proteins other than 
TNF-a [30,31]. These data indicate that TAGE inhibi- 
tors may have a variety of side effects as a result of the 
broad ectodomain shedding activity of this protease. 
However, when T lymphocytes lacking TAGE are stim- 
ulated with anti-GD3 antibody, they release 90% less 
TNF-a and express more surface TNF-a than do normal 
T cells, demonstrating a clear role for TAGE in the 
cleavage of TNF-a from the ceil surface [32]. 

Small molecule drugs and antibodies that block the 
function of a4/pi integrin are being developed to treat 
inflammatory disease through the inhibition of lympho- 
cyte trafficking. KO of either a4 [33] or pi [34] integrin 



www.current-opinion.com 



Current Opinion in Phanmacoiogy 2003, 3:56^-570 



568 New technologies 



results in embryonic lethality, making it difficult to test 
the inflammatory hypothesis in these transgenic animals. 
Endothelial differentiation gene (EDG) receptor modu- 
lators are also being developed to prevent transplant 
rejection by altering lymphocyte trafficking. These com- 
pounds are agonists of the EDG receptors and, in both 
animal models and humans, they cause an altered dis- 
tribution of T lymphocytes in the peripheral blood due to 
sequestration in the lymphoid organs [35,36]. The pipe- 
line drug FTY720 is most potent at EDG-1, followed by 
EDG-8, with decreasing potency at other EDG receptors. 
KO animals have been developed for the EDG-1 recep- 
tor, but not for EDG-8. EDG-1 KO animals die during 
embryogenesis from a defect in vascular maturation [37]. 
This defect might be due to abnormal sphingosine-1- 
phosphate-induced cell migration, as fibroblasts from 
mutant embryos are defective in chemotaxis induced 
by sphingosine 1-phosphate. Although this embryonic 
lethality makes it impossible to test the effects on lym- 
phocyte migration in adult mice, the defect in fibroblast 
cell migration might parallel the effects of EDG-1 on 
lymphocyte trafficking. 

Oncology 

Antibodies and small molecule inhibitors against vascu- 
lar endothelial growth factor (VEGF) and the VEGF 
receptor, respectively, are in development in oncology. 
The strategy is to attenuate tumor angiogenesis by 
blocking the VEGF signal. KO of VEGF or its receptors, 
Flt-1 and Flk-1, clearly indicates the importance of this 
pathway in angiogenesis. Disruption of one copy of 
VEGF results in embryonic lethality, with defects in 
angiogenesis and blood island formation [38,39]. In addi- 
' tion, VEGF null embryonic stem cells display a dramatic 
reduction in the ability to form tumors in nude mice. 
Furthermore, KO of either Flk-1 or Flt-1 receptor results 
in embryonic lethality, Flk-1 null embryos lack blood 
islands, organized blood vessels are absent from the yolk 
sac and hematopoietic progenitor cells are greatly 
reduced [40]. Flt-1 null embryos develop endothelial 
cells but not organized vasculature, and they display 
vascular overgrowth [41]. The severe KO phenotypes 
for both ligand and receptors of this pathway might 
portend mechanism-based side effects in the hemato- 
poetic system. Nevertheless, the rationale for developing 
drugs that block the VEGF pathway to prevent vascular- 
ization of solid tumors makes sense given the KO data, 
and a degree of on-target toxicity might be tolerable 
given the medical indication. 

Another oncology target is the epidermal growth factor 
(EGF) receptor. EGF receptor KO mice die in utero or 
shortly after birth with a variety of defects, indicating the 
importance of EGF signaling in embryonic development 
[42,43], The requirement of EGF signaling for the devel- 
opment of multiple organs poses a challenge when devel- 
oping EGF receptor agonists because of the array of 



on-target effects that could result from small molecule 
modulation of this receptor. 

Keratinocyte growth factor-2 is being developed as a 
therapeutic protein to treat mucositis caused by che- 
motherapy, KO of this growth factor clearly demonstrates 
its role in development of the epidermis [44]. Null 
mutants have decreased proliferating cells in the basal 
layer of newborn skin, a finding that, although supportive 
of the therapeutic rationale, is a relatively subtle finding 
given the desired indication. 

Bone 

A new target for the treatment of osteoporosis is cathepsin 
K. Cathepsin K KO animals have osteopetrosis as a result 
of impaired resorptive ability of osteoclasts [45]. These 
KO data demonstrate the potential for cathepsin K inhib- 
itors for maintaining bone mineral density through inhib- 
ition of bone resorption. 

Conclusions 

Our analysis of pipeline drugs of the top 10 pharmaceu- 
tical companies addressing novel targets reveals that over 
85% demonstrate a sound biological rationale for the 
selected disease indication on the basis of KO pheno- 
types. If the compounds addressing these targets are 
potent and specific with minimal side effects, they have 
an opportunity to reach efficacy endpoints and make it 
onto the market. This suggests that KO mouse data have 
become an important criteria for development projects in 
the pharmaceutical industry — it is no coincidence that 
KOs have been developed for the vast majority of pipe- 
line drug targets. Although it is impossible to judge those 
novel targets for which no KOs have been published, it is 
safe to conclude that the level of uncertainty surrounding 
such targets increases their risk relative to those targets 
for which in vivo validation has been established. 

Gene KOs of approximately 20% of pipeline targets (5 out 
of 24) result in homozygous lethality, a similar fraction to 
that for targets of the top-selling drugs [1*]. Three of 
these (VEGF, VEGF receptor and EGF receptor) are 
being pursued as targets in oncology, a medical indication 
for which significant inhibition of tissue-specific cell 
proliferation is a desirable goal and the lethal phenotype 
is easily rationalized. In cases where null mutations are 
homozygous lethal, heterozygous animals should be thor- 
oughly studied for effects of a 50% dose reduction of the 
target protein. Furthermore, such genes should be further 
analyzed by conditional KO techniques, 

A convincing therapeutic strategy was not directly appar- 
ent through gene KOs for only two targets: NHEl and 
PDE4. NHEl KO animals demonstrated multiple devel- 
opmental defects, making interpretation of the pheno- 
type difficult relative to the medical indication pursued 
(ischemic heart disease). Although the PDE4 KO did 
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show an anti-inflammatory phenotype, it is only indirectly 
related to the multifactorial disease pursued (GOPD). 

At Lexicon, we have industrialized the systematic 
approach to KOs and are now analyzing the phenotypes 
of all druggable classes of genes, which we estimate to be 
about 5 000. These druggable genes include, firstly, all of 
the gene families currently considered tractable for small 
molecule drug discovery; secondly, potential targets for 
monoclonal antibodies; and finally, secreted proteins that 
could themselves be therapeutics. We have already com- 
pleted KO and phenotypic analysis of 1 250 druggable 
genes, and will finish all 5 000 within the next four years. 
Using this approach, key switches in mammalian physiol- 
ogy are identified, providing a reliable marker for good 
targets demonstrated by data both for pipeline targets of 
the industry presented here and for targets of the best- 
selling drugs on the market [1*]. This strategy is success- 
fully identifying targets in major therapeutic areas, 
including neurology, metabolism, immunology, cardiol- 
ogy and oncology. KO technology is a robust method for 
identifying a steady pipeline of //; vivo validated targets, 
and provides a means to fuel reliable product innovation 
in the pharmaceutical industry. 
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Inflazyme enters into Agreement to Acquire 
GiycoDesign 

Vancouver, B.C. and Toronto, Ontario, Canada, April 9, 
2003 




Inflazyme Pharmaceuticals Ltd. (TSX: IZP) and GiycoDesign 
Inc. (TSX: GD) today announced that they have entered into 
a definitive agreement whereby Inflazyme has agreed to 
acquire GiycoDesign. Inflazyme will issue 22 million shares 
to acquire all outstanding GiycoDesign shares in a deal valued 
at approximately $12.8 million (see below). The acquisition 
will expand Inflazyme's franchise in inflammation and 
strengthen its product pipeline. The acquisition is subject to 
approval by GiycoDesign shareholders and regulatory 
authorities. 

Ian McBeath, President & CEO of Inflazyme Pharmaceuticals 
said today: "The acquisition of GiycoDesign will add further 
anti-inflammatory technology and expand our pipeline and 
potential partnering opportunities whilst adding to our cash 
reserves and capital base. This acquisition is part of our 
strategy to grow Inflazyme into a leading biopharmaceutical 
company and to build a franchise in the treatment of 
inflammation". 

Michael Thomas, President & CEO of GiycoDesign today said: 
"GiycoDesign shareholders will benefit through the receipt of 
shares in a new, more broadly based Company with a larger 
product pipeline and greater resources, capable of delivering 
increased value to all shareholders. The new combined 
Company will build on its existing drug development 
capabilities and will be better positioned to advance the 
scientific programs, particularly in the field of inflammation. 
Importantly for the GiycoDesign shareholder is the realization 
of unrecognized value in their underlying investment." 

Rationale for the Acquisition: 



• The acquisition will provide Inflazyme an opportunity to 
expand its position as a leader in the development of 
new LSAID (Leukocyte Selective Anti-Inflammatory 
Drugs) anti-inflammatory therapies by the addition of 
GlycoDeslgn's novel C0RE2 inhibitors. C0RE2 inhibitors 
are a different type of LSAID and work through 
inhibition of an enzyme involved in the trafficking of 
leukocytes to areas of inflammation. Inflazyme 
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currently has three other distinct series of LSAIDs from 
its own research. The C0RE2 inhibitors will be additive 
to and expand Inflazyme's LSAID programs. 

• Inflazyme's product pipeline will be further expanded by 
the addition of GlycoDesign's GH9001, a novel anti- 
thrombotic (anti-blood clotting) therapy, being 
developed in collaboration with Leo Pharma of 
Denmark, and currently in Phase I clinical trials. 
GlycoDesign has further novel anti-thrombotic 
technology in ATH, a pharmacological coating for blood- 
contact materials, currently completing pre-clinical 
studies. 

• The acquisition may provide Inflazyme with increased 
partnering opportunities through a combination of both 
companies* technologies. 

• Inflazyme's financial position will be strengthened 
giving Inflazyme the flexibility to extend its cash 
through to the end of 2005. 

• The Inflazyme Board and management team will 
continue to manage the combined business. Ian 
McBeath and Dr Walter Lovenberg will continue as CEO 
and. Chairman of the Board respectively. One 
representative selected by the GlycoDesign Board will 
be invited to join the Board of Inflazyme. 

• Inflazyme's expertise in clinical development and 
inflammation research is expected to be strengthened 
by the addition of key personnel from GlycoDesign. 
Operations will be consolidated into Inflazyme's 
Vancouver facility. 

Details of the Acquisition: 

Inflazyme will Issue 22 million comnpion shares, on a share 
exchange basis, for all of the issued and outstanding shares 
of GlycoDesign. GlycoDesign shareholders will receive 1.8424 
Inflazyme common shares for every GlycoDesign share they 
own. Following the completion of the acquisition, which is 
expected to occur in June 2003, GlycoDesign shareholders 
will hold approximately 27.6 % of Inflazyme. 

Based on the 10-day average closing price for Inflazyme's 
shares of $0.58 on the Toronto Stock Exchange for the 10- 
day period ended on the business day prior to this 
announcement, the deal is valued at $12.8 million. This 
values each GlycoDesign share at $1,07, which represents a 
premium of 174% over the 10-day average closing price of 
GlycoDesign's shares of $0.39 for the same period. 

As at January 31st, 2003, GlycoDesign had working capital of 
approximately $17.7 million, which included cash and short- 
term investments of $18.8 million. As at December 31st, 
2002 Inflazyme had working capital of approximately $20.4 
million, which included approximately $22 million in cash and 
short-term investments. 
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The proposed acquisition has the unanimous support of the 
directors of both GlycoDesign and Inflazyme, Holders of 
approximately 34.5% of GlycoDesign's common shares have 
committed their support and agreed to vote their shares In 
favour of the acquisition. The Board of Directors of 
GlycoDesign has received a Fairness Opinion from National 
Bank Financial, Toronto, stating that the exchange ratio is fair 
from a financial point of view to the GlycoDesign 
shareholders. SG Cowen Securities Corporation is acting as 
advisors to Inflazyme. 

A Special Meeting of GlycoDesign Shareholders will be held in 
Toronto on or about May 28th 2003 for the purpose of 
considering the transaction. Further information about the 
acquisition will be in the materials to be mailed to 
GlycoDesign shareholders. 

Details of GlycoDesign: 

GlycoDesign is a Toronto based drug discovery and 
development company developing products in the area of 
glycobiology to treat diseases such as thrombosis, 
inflammation and cancer. Its lead product, GH9001, being 
developed in collaboration with Leo Pharma of Denmark, is 
currently completing Phase I human clinical trials as a new 
anti-thrombotic agent. GH9001 represents a combination of 
a medium molecular weight heparin combined with a 
fractionated highly sulfated dermatan sulphate, which may 
have advantages over current anti-thrombotic therapies. 

GlycoDesign is also developing ATH (antl-thrombin heparin 
covalent complex), a novel anti-thrombotic coating for 
devices such as in-dwelling catheters, heart valves and stents 
that are in human use. This technology is currently in pre- 
clinical testing and is expected to reduce the thrombogenic 
effects seen when non-physiologic materials are in contact 
with blood. 

GlycoDesign's C0RE2 inhibitor research is focused on the 
identification of novel small molecule inhibitors of the enzyme 
core-2 glycosyl transferase. Inhibition of this enzyme blocks 
leukocyte adhesion and migration and thus may be a new 
approach to the treatment of inflammatory diseases. 
GlycoDesign scientists are currently optimizing a number of 
molecules that show selective inhibition of this target. 

Details of Inflazyme: 

Inflazyme Is a Vancouver based biopharmaceutical company 
focused on developing new therapies for the treatment of 
Inflammation and other related diseases. Inflazyme's lead 
technologies are a range of novel, small molecule LSAIDs 
(Leukocyte Selective Anti-Inflammatory Drugs) that are being 
developed for a variety of inflammatory diseases. The 
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Company is developing three distinct series of LSAIDs - the 
IPL5, IPL12 and IPL99 series. To date three LSAID 
nnolecules, from the IPL5 series, have entered human clinical 
trials. 

The most advanced LSAID molecule, IPL512,602 is currently 
in development for respiratory diseases in partnership with 
Aventis Pharma and is expected to enter into Phase II clinical 
trials in Q2*03. This remains as Inflazyme's highest priority. 
In November 2002 Aventis agreed to take over all program 
costs for the development of IPL512,602. At the same time 
the partnership was expanded by the addition of a new LSAID 
molecule, from Inflazyme's IPL12 series, as a second 
potential respiratory product. 

Inflazyme has other LSAIDs in clinical and pre-clinical 
development for other inflammatory diseases that are not 
included in the Aventis partnership. 

Inflazyme has also developed a number of inhibitors of the 
enzyme phosphodiesterase 4 (PDE4). A lead molecule in this 
series, IPL455,903, was recently partnered with Helicon 
Therapeutics Inc. as a potential new treatment for disorders 
of memory associated with stroke and Alzheimer's disease. 
Other PDE4 molecules remain In development by Inflazyme. 

Conference Call 

Inflazyme's President and Chief Executive Officer, Ian 
McBeath and GlycoDesign's President and Chief Executive 
Officer, Michael Thomas, will host a conference call to discuss 
this transaction, on April 9th at 8:30 a.m. EST. Live audio of 
the conference call will be simultaneously broadcast and 
made available to members of the news media, investors and 
the general public via Inflazyme's website at 
www.inflazvme.com . Audio replay of the conference will be 
available two hours following the completion of the call via 
Inflazyme's website, or by dialing 1 866 518 1010 (toll free) 
or 416 252 1143, until Wednesday, May 7, 2003. 

Statements in this news release other than historical 
information are forward-looking statements subject to risks 
and uncertainties. Actual results could differ materially 
depending on factors such as the availability of resources, the 
timing and effects of regulatory actions, the strength of 
competition, the outcome of litigation and the effectiveness of 
patent protection. Additional information regarding risks and 
uncertainties Is set forth in the current Annual Information 
Form for Inflazyme and GlycoDesign on file with the Canadian 
Securities Commissions. The Toronto Stock Exchange has 
not reviewed and does not accept responsibility for the 
adequacy or accuracy of this information. 

Contact: 
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Inflazyme Pharmaceuticals Ltd. 
Ian McBeath, President & CEO 
Plione (800) 315-3550/604 279 8511 
Fax (604) 279 8711 
E-mail: Info@inflazyme,com 
Website: www.inflazyme.com 

Contact: 
GlycoDesign, 

Michael Thomas, President & CEO 

Phone (416) 593 5027 

Fax (415) 593 8988 

E-mail: mthomas@qlycodesiqn,com 

Website: www.glycodesiqn.com 

Media Contact: 
Nancy McHarg 

James Hoggan & Associates, Inc. 
(604) 739-7500 

For more information, please contact: 



to top of paqe^ 

Certain information included in this press release is forward-looking and is subject 
to important risks and uncertainties. The results or events predicted in these 
statements may differ materially from actual results or events. Factors which 
could cause results or events to differ from current expectations include, among 
other things: the impact of rapid technological and market change; the successful 
and timely completion of clinical studies; the establishment of corporate alliances; 
new product development; uncertainties related to the regulatory approval 
process; stock market volatility; and the ability of GlycoDesign Inc. to recruit and 
retain qualified employees. For additional information with respect to certain of 
these and other factors, see the reports filed by GlycoDesign Inc. with the Ontario 
Securities Commission. GlycoDesign Inc. disclaims any intention or obligation to 
update or revise any forward-looking statements, whether as a result of new 
information, future events or otherwise. 
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CURRICULUM VITAE 

June, 2005 

^ Jamey Marth 

Investigator, Howard Hughes Medical Institute 
Professor, Department of Cellular and Molecular Medicine 
9500 Oilman Drive-MC0625 
CMM-WBldg.,Rm.333 
University of California San Diego 
La JoUa, California 92093 

858-534-6526, office; 858-534-4064, lab; 
858-534-6724, fax; jmarth@ucsd.edu, e-mail 

Born April 5, 1957 in Sarasota, Florida 
Married with two children 



Education 



B.Sc. 

Biochemistry 
Ph.D. 

Pharmacology 



Postdoctoral 
Studies in 
Immunology 

Postdegree 
Education 



University of Oregon, Eugene, Oregon 1979-1983 
Department of Chemistry, Institute of Molecular Biology 

Uruversity of Washington, Seattle, Washington 1983-1987 
Department of Pharmacology, School of Medicine 
Advisors: Dr. Edwin G. Krebs and Dr. Roger M. Perlmutter 

University of Washington, Howard Hughes Medical Institute 1987-1988 
Laboratory of Dr. Roger M. Perlmutter 



Molecular Embryology of the Mouse 1989 
Cold Spring Harbor Laboratories, Cold Spring Harbor, New York 



Positions Held 

Staff Scientist, Department of Molecular Biology, Oncogen Corporation 

Seattle, Washington 
Senior Scientist, Biomedical Research Centre, University of British Columbia 

Vancouver, Canada 
Assistant Professor, Department of Medical Genetics 

University of British Columbia 
Associate Professor, Department of Medical Genetics 

University of British Columbia 
Associate Professor, Department of Medicine 

Division of Cellular and Molecular Medicine 

University of California San Diego, La Jolla, California 
Assistant Investigator, Howard Hughes Medical Institute 

University of California, San Diego, La Jolla, California 
Associate Investigator, Howard Hughes Medical Institute 

University of California, San Diego, La Jolla, California 
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1988 

1988- 1994 

1989- 1994 

1994- 1995 

1995- 1999 

1995-1998 
1998-present 



Professor, Department of Cellular and Molecular Medicine 1999-present 

University of California, San Diego, La Jolla, California 
Investigator, Howard Hughes Medical Institute 2002-present 

University of Califorrua, San Diego, La Jolla, California 
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Memberships 



American Association of Immimologists 

American Association for the Advancement of Science 

American Society for Biochemistry and Molecular Biology 

International Society of Differentiation 

Society for Glycobiology 



Awards 

National Research Service Award 

National Institute of General Medical Sciences 1986-1988 

Scholar award. Medical Research Coimcil of Canada 1991-1996 

(relinquished upon relocation to UCSD in 1995) 

Investigator award, Howard Hughes Medical Institute 1995-present 



Editorial Service 

Editorial Board: Glycobiology 1996-present 

Ad-hoc reviewer for various journals: 1989-present 

Cell Proc. Natl Acad. Sci USA, Nature, Nature Medicine, Nature Genetics 

Nature Biotechnology, Nature Immunology, Molecular and Cellular Biology, 

EMBO Journal Molecular Immunology, Journal of Clinical Investigation, 

Glycobiology, Journal of Immunology, Cancer Research, Journal of Cell Biology, 

Biochim. Biophys. Acta., Genomics. 

Ad-hoc reviewer of research grant applications: 1989-present 
National Institutes of Health USA, National Cancer Institute USA 
National Science Foundation USA, American Institute of Biological Sciences 
Medical Research Council of Canada, National Cancer Institute of Canada 



Teaching and Academic Service 



Teaching: 

Method and Logic in Cell Biology Research, BIOM240 
Molecular Glycobiology BMS 222/NS 279/BIOL 236 

Biomedical Sciences Graduate Student Minor Proposition, BMS 296 
CeU Biology, BMS 210 
Systemic Physiology, BMS 213 

Transgenic Animal Modeling of Physiology and Human Disease, SOM 204 
Glycobiology Weekly Journal Club 

Modern Methods in Cellular and Molecular Pathology, PATH 231 
Modern Techniques in Biomedical Research, MED 260 
Advanced Immimogenetics, MEDG 510/MICRO 502 
Homeobox Genes in Development, MEDG 540 
Transgenic Animals in Genetic and Disease Analysis, MEDG 502 
Topics in Genomic Imprinting, MEDG 530 



Spring 2003, 2004 
Spring 1996, 1998, 

2000, 2002 
1996-present 
Fall 1999/2000 
Fall 2000 
Fall 1996/1998 
Fall 1995-1998 
FaU 1995/1996 
FaU 1995/1996 
Fall 1993/1994 
Fall 1991 
FaU 1990, 1991 
Sept-Dec 1990 
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Search Committee for Chair of Dept. of Pharmacology, UCSD 
Search Committee for faculty recruitment. Dept. of Biology 
Ad-hoc Member, UCSD Faculty Promotioris Committee 



Organized annual School of Medicine CMM Seminar Series 

UCSD Dept. of CMM Academic Senate member and alternate. 

Steering Committee, Glycobiology Research and Training Center 

Fotmded and Organized annual San Diego Glycobiology Symposium 

Admissions Corrunittee, UCSD BMS Graduate Program 

Co-Chaired UCSD BSB Vivarium Renovation Committee 

Interim Leader, Glycobiology Program, UCSD Cancer Center 

Member CMM Vivaria Users Committee 

Established and directed UCSD Gene Targeting Core Facility 

Medical School Admissions Committee, University of British Columbia 

Faculty representative to Medical Research Coimcil 

Search Committee for Director of the Biomedical Research Centre, UBC 

Host Laboratory for Visiting and Sabbatical Faculty: 

Harry Matthews U.C. Davis 
Shou Takashima Tokyo, Japan 
Suguru Oguri Hokaido, Japan 

Post-Doctorates Supervised: 

Guiseppe Bertoni, D.V.M., supported by a Fellov^ship from 
the Swiss Science Foxmdation. 

Subsequent position: Research Professor, Institute of Veterinary 
Virology, University of Berne, Switzerland 
Martina Metzler, Ph.D., supported by a Fellowship (1991-1993) from 
the Swiss Science Foxmdation 

Subsequent position: Research Associate, the Centre for Molecular 
Medicine and Therapeutics, Vancouver, British Columbia, Canada 
Thierry Hermet, Ph.D., supported by a Fellowship from 
the Swiss Science Foxmdation. 

Subsequent position: Assistant Professor, Physiological Institute, 

University of Zurich, Switzerland. 
John Priatel, Ph.D., supported by funds from the NIH. 

Subsequent position: Postdoctoral Researcher, Dept. of Microbiology 

and Immxmology, University of British Columbia, Vancouver, Canada. 
Robert Campbell, Ph.D., M.D., supported by a Fellowship (1993-1996) from 

the Medical ResearchCoimcil of Canada. 

Subsequent position: Founder, Big Bench Software Co., Vancouver, B.C. 
Raheel Shafi, M.D., Ph.D., supported by the HHMI. 

Subsequent position: Associate Professor of Pathology, 

Shif a Medical College and International Hospital, Islamabad, Pakistan 
Lesley Ellies, Ph.D., D.D.S., supported by grant funds from the 

NIH, and an NIH Fellowship (1998-2000). 

Subsequent position: Assistant Research Scientist 

University of California, San Diego, Cancer Center 
Kevin Richardson, Ph.D., supported by fxmds from the NIH. 

Subsequent position: Technical Sales Representative, Stratagene, 

San Diego, California. 
Yan Wang, Ph.D., supported by funds from the NIH. 

Subsequent position: Scientist, Apovia, Inc., San Diego, California 
Niall O-Donnell, Ph.D., supported by the HHMI 

Subsequent position: Postdoctoral Fellow, Drug Discovery Immunology 
Team, Johnson & Johnson Pharmaceutical Research and Development, 



2000-present 

FaU 1999/2000 

1999-2002 

1998-2000 

1998-1999 

Spring 1998 

1996-1997 

1995-present 

1995-1998 

1993-1994 

Feb 1993 

1992-1994 



1992 

2000-2001 
2003-2004 



1989-1991 
1991-1995 
1993-1996 

1997- 1999 
1993-1998 
1996-1999 
1995-2000 

1999-2000 

1998- 2002 

1999- 2002 
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San Diego, California 

Kazuaki Ohtsubo, Ph.D., supported by funds from the NIH and the HHMI. 2000-present 

Pam Grewal, Ph.D., supported by funds from the NIH and HHMI. 2003-present 

Mari Teimo, Ph.D., supported by funds from the NIH and HHMI. 2003-present 
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Graduate Students Supervised: 

Christopher J. Ong,. Ph.D. awarded. Supported by 1989-1995 

Medical Research Council student fellowship, 1990-1993 

Subsequent positions: Post-doctoral Fellow, University of British Columbia, 

Assistant Professor, Dept. of Surgery, University of British Columbia. 
Jerry Hendry,. M.Sc. awarded. Supported by grant funds from 1992-1995 

MRC and Ciba-Geigy. Subsequent position: 

Research Technician, University of British Columbia. 

Medical School Student, University of British Columbia. 
John J. Priatel, Ph.D.. Ph.D. awarded. Supported by 1990-1997 

Roman Babicki UBC student fellowship, 1992-1994 

and UCSD 1995-1997. Subsequent position: 

Post-doctoral Fellow, University of British Columbia. 
Zhengyi Ye, graduate student in Biomedical Sciences, UCSD 1996-2004 

Supported by HHMI and NIH research grant fimds. 

Subsequent position 

Steven Van Dyken, graduate student in Biomedical Sciences 2001-present 
UCSD. Supported by NIH research grant funds. 

Graduate Student Thesis Committees at UCSD: 1995-present 
Amena Rahman (Larry Goldstein, thesis advisor) 
Murli Krishna (Ajit Varki, thesis advisor) 
Trudy Christiansen (Martin Haas, thesis advisor) 
Huan-You Wang (Xiang-Dong Fu, thesis advisor) 
Frances Putkey (Don Cleveland, thesis advisor) 
James Li (K.C. Nicolaou, thesis advisor) 
Jennifer Matsuda (Mitchell Kronenberg, thesis advisor) 
Helen Chen (Ajit Varki, thesis advisor) 

Denise M. Gangadharan (Mitchell Kronenberg, thesis advisor) 



Lecture Invitations Accepted 
1987 

Genentech, San Francisco, California 

Du Pont C.R.&D., Glenolden, Permsylvania. 

13^^ Annual Salk/Seattle Symposium, Friday Harbor, San Juan Islands, Washington. 

1988 

Virus-Cell Interaction, Heinrich Pette Institut, Hamburg, Germany. 
Institut de Pathologie Moleculaire, Paris, France. 
Immtmex Corporation, Seattle, Washington. 

1991 

University of Alberta, Edmonton, Alberta, Canada. 

University of Toronto, Toronto, Ontario, Canada. 

Department of Histology, University of Rome, Rome, Italy. 

University of Zurich, Zurich, Switzerland. 

Institute of Veterinary Virology, Bern, Switzerland. 

"Mouse Molecular Genetics" Conference, Heidelberg, Germany 

Signal Transduction in normal and Cancer Cells, Banff Centre, Banff, Alberta, Canada. 



1992 
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The Hospital for Sick Children, Toronto, Ontario, Canada. 

18^ Annual Salk/Seattle Symposium, Salk histitute, San Diego, California. 

Institute of Animal Physiology and Genetics Research, Babraham, Cambridge, U.K. 

8* International Congress of Immimology, Budapest, Hungary. 

AAAS Science Irmovation Symposium, San Francisco, California. 

Bristol-Myers Squibb Pharmaceutical Research Institute, Seattle, Washington. 

1993 

The University of Michigan, Ann Arbor, Michigan. 

Bristol-Myers Squibb Pharmaceutical Research Institute, Seattle, Washington. 
Fred Hutchinson Cancer Research Center, Seattle, Washington. 
Institute for Allergy & Immxmology, La Jolla, California. 

Rinsho-Ken International Conference "Frontiers in Glycobiology", Tokyo, Japan. 
Ciba-Geigy, Basel, Switzerland. 

Imperial Cancer Research Fund, Tumor Immtmology Unit, University College London 

Medical School, London, U.K. 
University of Toronto, Toronto, Ontario, Canada. 
ICOS Corporation, Bothell, Washington. 
Immunex Corporation, Seattle, Washington. 

1994 

Neuro-Oncology Conference, Chicago Institute for Neurosurgery and NeuroResearch 

Chicago, Illinois. 
Keystone Symposia on Molecular and Cellular Biology 
"Complex Carbohydrates in Biology and Medicine", Frisco, Colorado. 
McGiU Cancer Research Centre, Montreal, Quebec, Canada. 
The Biomembrane Institute, Seattle, Washington. 

Fifth International Conference "Lymphocyte Activation and Immtme Regulation", 
University of California, Irvine, California. 

1995 

13th International Symposium on Glycoconjugates, Seattle, Washington. 
Symposium on Glycobiology, San Rosario, Orcas Island, San Juan Islands, Washington. 
Regional Primate Research Center, Beaverton, Oregon. 
Genentech, San Francisco, California. 

Gordon Research Conference, "Glycoproteins and Glycolipids," Oxnard, California. 

1996 

Mid- Atlantic Developmental Biology Coriference, National Institutes of Health, 
Bethesda, Maryland. 

International Symposium: "Molecular and Cell Biology of Glycoconjugate Expression", 
Zurich, Switzerland. 

1997 

Society for Glycobiology Symposixma, Long Beach, California. 

International Conference: "Glycoconjugates and Matrix Molecules in Health and Disease", 

National histitutes of Health, Bethesda, Maryland. 
17th International Congress of lUBMB/ ASBMB Symposium "Glycobiology", 
San Francisco, California. 

Organized and presented Mini-Symposium at 17th International Congress of lUBMB/ ASBMB 

entitled "Transgenics and Conditional Gene Mutagenesis", San Francisco, California. 
National Center for Human Genome Research, Bethesda, Maryland. 
Department of Dental Research, University of Rochester, Rochester, New York. 
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GCRC, University of Georgia, Athens, Georgia. 

Department of Pharmacology, University of Washington, Seattle, Washington. 
West Coast Regional Developmental Biology Conference, Lake Arrowhead, 

University of California, Los Angeles. 
Gordon Research Conference, "Glycobiology", Ventura, California. 

1998 

19th International Carbohydrate Symposium, San Diego, California. 

College of Medicine HHMI Seminar Series, University of Iowa. 

International Symposium "Sialobiology and Other Novel Forms of Glycosylation,'' 

Taipei, Taiwan. 
16th Biotechnology Symposium, Tokyo, Japan. 

1999 

15th International Symposium on Glycoconjugates, Tokyo, Japan. 
Gordon Research Conference "Glycobiology"', Ventura, California. 
Society for Glycobiology Symposium, San Francisco, California. 
Kirin Biotechnology Institute, Yokohama, Japan. 

2000 

2nd International Symposium: "Glycosyltransferases", Toronto, Ontario. 
University of Colorado Health Sciences Center, Denver, Colorado. 
GLIBS Glycobiology Symposium, Karoliriska Institute, Stockhom, Sweden. 
Biochemical Society and British Society for Developmental Biology Symposium 
Glycobiology of Development'', University of Sussex, Brighton, England. 

2001 

Keystone Symposium Workshop "Regulation of Immunity and Autoimmxmity", 

Keystone, Colorado. 
Gordon Research Conference: "Glycobiology", Ventura, California. 
7th National Symposium: "Basic Aspects of Vaccines", Uniformed Services 

University of the Health Sciences, Betheseda, Maryland. 
International Symposium: "Protein Traffic, Glycosylation, and Health", Interlaken, Switzerland. 
4th Carbohydrate Engineering Meeting, Royal Institute of Technology, Stockholm, Sweden. 
Department of Immunology, The Scripps Research Institute, La Jolla, California. 
Society for Glycobiology Symposium, San Francisco, Califomia. 

2002 

San Diego Glycobiology Symposium, San Diego, California. 

Department of Immtmology, Uruversity of Washington, Seattle, Washington. 

Massachusetts Institute of Technology, Boston, Massachusetts 

Keystone Symposium: "Molecular Mechanisnns of Leukocyte Trafficking", 

Steamboat Springs, Colorado. 
3rd International Symposium on Glycosyltransferases, Djuonaset, Stockholm. 
3rd Ringberg meeting on "Molecular Mechanisms of Leukocyte Traffic", 

Ringberg Castle, Germany. 

2003 

Department of Microbiology and Immimology, University of California, San Francisco, California. 

Department of Immtmology, Genentech, South San Franscisco, California. 

Gordon Research Conference: "Glycobiology", Ventura, California. 

ASBMB Experimental Biology Symposium: "Glycobiology" ,San Diego, California. 
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Department of Cell Biology, Albert Eix\stein College of Medicine, New York, New York. 
Departments of Physiology and Biochemistry, University of South Florida, Tampa, Florida. 
Department of Biochemistry, CCRC, University of Georgia, Athens, Georgia. 
Department of Immimology, The Scripps Research Institute, La Jolla, California. 

2004 

Life Sciences Institute, University of Michigan Medical School, Ann Arbor, Michigan. 

International "Sialobiology" Conference. St. Andrews University, Scotland. 
Symposium on Ftmctional Glycomics, Kazusa Academia Park, Kisarazu, Chiba, Japan. 
Joint Meeting of the Japanese and American Consortia for Glycomics, Honolulu, Hawaii. 

2005 

Glycomics and Carbohydrates in Drug Development, Cambridge Healthtech Institute's 

3'"'^ Annual Conference, La Jolla, California. 
Institute of Physiology, University of Ziurich, Zurich, Switzerland. 
Max-Planck Institute for Immimobiology, Freiburg, Germany. 
Society for Glycobiology Symposium, Boston, Massachusetts. 
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Extramural and Professional Activities 



Consultant, Transgenic Animal Technologies 1992-1994 
Bristol Myers Squibb Pharmaceutical Research Institute, Seattle, Washington 

Consultant, Fxmction of Bioactive Carbohydrates and 1998-1999 
Glycosyltransf erase Inhibition, CYTEL Corporation, San Diego, California 

Co-Founder and Chair of the Scientific Advisory Board 1999-present 
Abaron Biosciences, Inc., Del Mar, California 

Scientific Advisory Board, Xenogen Corporation 2000-present 
Alameda, California 

Board of Directors, Society for Glycobiology 2002-present 



Patents 

"Transgene Recombination System: Cre-loxP mutagenesis in transgenic mammals." 
Jamey D. Marth, inventor. 
Filed July 1992 

Status; Abandoned by the University of British Columbia, August 1993. 

"Control of Immune Responses by Modulating the Activity of Glycosyltransferases." 
Jamey D. Marth and James C. Paulson, inventors. 
Filed May 1998 

Status: Granted April 2002 #6376475. 

"Use of Core 2 GlcNAc Trarisferase Inhibitors in Treating Inflammation.'' 
Jamey D. Marth and Lesley EUies, inventors. 
Filed November 1998 
Status: In Prosecution. 

"Diagnosis of Human Glycosylation Disorders." 
Jamey D. Marth and Hudson Freeze, inventors. 
Filed December 1998 
Status: In Prosecution. 

"Prevention of Atherosclerosis and Undesired Blood Clotting by Reducing Von WiUebrand 
Factor" 

Jamey D. Marth and Lesley ElUes, inventors. 
Filed September 1999 
Status: In Prosecution. 

"Blocking Inflammation by Inhibiting Sialylation." 
Jamey D. Marth and Lesley EUies, inventors. 
Filed November 2000 
Status: In Prosecution. 

"Anxiolytic Treatment by Inhibition of ST8Sia-II Sialyltrcinsferase" 
Jamey D. Marth and Minoru Fukuda, inventors. 
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Brovisional Filed February, 2004. 

"Control of Glucose Transport and Insulin Secretion by the Mgat4a/b Glycosyltransferase" 
Jamey D. Marth and Kauzaki Ohtsubo, inventors. 
Provisional Filed May, 2004. 

"Treatment of Epilepsy by Up-Regulating the Expression of ST3Gal-Iir 
Jamey D. Marth, inventor 
Provisional Filed July, 2004. 



Funding Sources and Direct Costs Awarded 



Medical Research Coxmcil of Canada, grant entitled 1990-1992 
"Hematopoietic Gene Function in Transgenic Mice." 
($210,000 total av^ard) 

National Centres of Excellence Genetic Basis of Human Disease Program 1990-1994 
P.I. of component entitled: "Gene-Targeting Core Facility." 
($352,000 total award) 

Medical Research Council of Canada Scholarship award entitled 1991-1996 
"Hemopoiesis in Transgenic Mice." 

($245,000 total award, relinquished upon relocation in 1995) 
National Cancer Institute of Canada, grant entitled: 1992-1995 

"Immimology in Genetically Defined ES Cells and Trarisgenic Mice." 

($280,158 total award, relinquished upon relocation in 1995) 
Medical Research Council of Canada, entitled "Lymphopoiesis in Transgenic Mice." 1993-1996 

($288,000 total award, relinquished upon relocation in 1995) 
CIBA-Geigy grant, entitled: "Tissue-Specific Ablation of the Ick and 1994-1996 

zap-70 Genes in Transgenic Mice." 

($136,800 total award, relinquished upon relocation in 1995) 
National Cancer Institute of Canada, entitled: 1994-1997 

"Retinoblastoma Gene Involvement in Breast Cancer." 

($278,250 total award, relinquished upon relocation in 1995) 
National Centres of Excellence: Protein Engineering Program 1994-1998 

Component entitled "Role of Complex N-Glycans in Oncogenesis." 

($134,000 total award, relinquished upon relocation in 1995) 
National Centres of Excellence: "Genetic Basis of Human Disease" Program 1994-1998 

Project entitled: "Structure/ Function Analyses of the Cre Site-Specific 

DNA Recombinase." 

($240,000 total award, relinquished upon relocation in 1995) 
National Institutes of Health - NIDDK ROl entitled ' 1994-2007 

"Glycosyltransferase Fimction in Development and Disease" 

($1,088,461 total award, presently $172,000/ year) 
Howard Hughes Medical Institute Investigator Award 1995-2007 

"Protein Glycosylation in Mammals." 

(fimding determined annually, presently ~$810,000/year) 
National Institutes of Health - NHLBI Program Project Grant (PPG) entitled: 1997-2007 

"Genetic Modulation of Blood and Vascular Glycosylation" 

A. Varki, Program P.I. 

J. Marth P.I. on PPG project component entitled 
"Sialyltransferases in Development and Physiology" 
(total award: $902,759, presently $103,000/ year) 
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J. Marth P.I. on PPG component entitled: 
''Immune Development and Response Core Facility" 
($620,144 total award, presently $58,000/year) 
J. Marth co-P.I. on PPG component entitled: 
"Mouse Genetics Core Facility" 

($2,423,536 total award, presently $86,000/year to co-PI) 
National Institutes of Health - National Institute of General Medical Sciences \ 
'Glue Grant' entitled "Consortium for Fimctional Glycomics." 
(J. Paulson, Program P.I,) 

J. Marth P.I. on Consortium component entitled "Mouse Phenotype Core Facility' 
($6,099,744 total award, presently $777,346/ year) 
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National Institutes of Health - National Institute of General Medical Sciences 2004-2009 
Program Project Grant entitled: 

"Cell Adhesion Mechaiusms in Vascular Disease and Thrombosis'' 
M. Ginsberg, Program PI 

J. Marth P.L on ''Mouse Genetic and Embryonic Stem Cell Facility" 
($132,000/year) 
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Publications 



Peer-Reviewed: 

1. Marth, J.D., Peet, R., Krebs, E.G., and Perlmutter, R.M. (1985). A lymphocyte-specific protein- 
tyrosine kinase gene is rearranged and overexpressed in the murine T cell lymphoma LSTRA. 
Cell 43, 393-404. 

2. Marth, J.D., Disteche, C, Pravtcheva, D., Ruddle, F., Krebs, E.G., and Perhnutter, R.M. (1986). 
Localization of a lymphocyte-specific protein tyrosine kinase gene (Ick) at a site of frequent 
chromosomal abnormalities in human lymphomas. 

Proc. Natl. Acad. Sci. USA 83, 7400-7404. 

3. Ziegler, S.F., Marth, J.D., Lewis, D.B., and Perlmutter, R.M. (1987). Novel protein tyrosine kinase 
gene Qick) preferentially expressed in cells of hematopoietic origin. 

Mol. Cell. Biol. 7, 2276-2285. 

4. Marth, J.D., Lewis, D.B., Gearn, M.E., Krebs, E.G., Wilson, C.B., and Perhnutter, R.M. (1987). 
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